This article analyzes the relationship between PM10 Emissions and Economic Growth in China based on Environmental Kuznets Curve. It shows that in the short term, the per capita GDP has a negative promotion effect on the per capita PM10 emission change in this period. However, the lag period of per capita GDP has a positive promoting effect on the change of per capita PM10 emissions. And in the long period, China's per capita GDP is increasingly developed, and China's per capita PM10 emissions will be increasingly reduced, and the per capita PM10 emission reduction rate is significantly lower than the per capita GDP growth rate. Therefore, Local governments should adhere to preventive and restrictive economic development.
INTRODUCTION
With the development of industrialization and urbanization, China's economy is soaring. But more and more serious environmental pollution problems emerge. Since 2013, the annual smoggy weather of autumn and winter will not only affect the enthusiasm of the people for economic construction, but also harm the health of the people. The problem of haze is so hot that both the government and the public pay more attention, and it is also a problem that needs to be studied and solved urgently. The composition of haze is very complex, including hundreds of atmospheric chemical particles. Which is bad for your health is mainly aerosol particle of less than 10 microns in diameter, such as mineral particles, sea salt, sulfate, nitrate, organic aerosol particles, fuel and car exhaust, etc, which can directly enter and adhesion in the human respiratory tract and alveoli. Chronic smog can induce lung cancer. At the same time, this influence on human disease of bloodvessel is also very serious. It may hinder the normal circulation of the blood, and lead to cardiovascular disease, hypertension, coronary heart disease, and cerebral hemorrhage, and may induce angina pectoris, myocardial infarction, heart failure and chronic bronchitis.
Since the 1990's, both domestic and abroad researches about air pollution are mainly concentrated on the study of chemical composition, physical and chemical characteristics of particulate matter, which mainly about state and its changes, sand and dust particles in the atmosphere, atmospheric particulate matter on human health effects and the influence of the climate effect of atmospheric particulates, visibility, and resolution of the source. With the frequent occurrence of haze weather and its harm, scholars have begun to focus on the study and analysis of inhalable particles in the atmosphere.
The study method of particulate air pollution is mainly the traditional statistical model and neural network model. In terms of research scope, due to the fluctuation and immeasurable nature of air pollution particles, domestic research reports are mainly regional studies. For example, "Based on BP artificial neural network PM10 mass concentration prediction of atmospheric particulates" of Shi Lingzhi of central south university and "Daqing PM10 pollution prediction research" of Wang ding. And on abroad, study of particulate air pollution forecast has a certain success, such as Perez using NN model to predict hourly PM2.5 concentrations in Santiago, Chile. The model takes wind speed and humidity as explanatory variables, and the prediction error is between 30% and 60%.
In fact, since 2012, China began to distinguish PM10 from PM2.5 in the air, and the environmental air index has become important indicator. Therefore, there are not many domestic prediction and analysis of PM10 in the air based on national data, and few studies on PM10 in the air based on economic variables are conducted. This paper will select the national average data of PM10 and relevant economic data from 2000 to 2015, and study the internal relationship between PM10 and economic development. We will test stationary of the two variables, then on the base of the test result, co-integration relationship will be tested. and the processed smoothly variable linear regression, stationarity test was carried out on the residual error after to test variable co-integration between sex, thus preliminary prediction equations are obtained.
VARIABLE SELECTION AND STABILITY TEST
In this paper, relevant data from 2000 to 2015 are selected. PM10 data are taken from the data of inhalable particulate matter in China's statistical yearbook. Per capita GDP are adjusted by the constant price in 2000 according to the annual GDP in the statistical yearbook.
Stability Test
If time series don't satisfy the characteristics of stability, it often leads to "pseudo-regression". Therefore, it is necessary to test the stability of variables before co-integration analysis. The methods of variable stability test mainly include ADF and other methods. This paper adopts ADF test and PP test simultaneously. Before testing the stationarity, according to the Kuznets model, the natural logarithms of the original time series are taken respectively. From table 1, we found that the original sequences of per capita GDP and PM10 are not stable, but their first-order difference sequences appear to be stable. Thus, the lnY, lnX, (lnX) ^ 2 are integrated of order.
Co-integration Test
According to the result of unit root test, PM10 and GDP sequences are integrated of the same order. Therefore, the co-integration test can be conducted between them. Before that, the lag order should be determined. It can be seen from the test results that there is an obvious co-integration relationship between the two variables, which means that there is a co-integration relationship between PM10 and GDP per capita, and this long-term relationship can be reflected by the Kuznets curve.
ESTABLISHMENT OF ERROR CORRECTION MODEL
The error correction model mainly analyzes the short-term fluctuation relationship between two variables. The premise of the model is that the two variables have a long-term co-integration relationship. According to the conclusion of this paper, there is a long-term equilibrium relationship between PM10 and per capita GDP. It can be seen from the co-integration equation (*) that per capita GDP has a significant reverse effect on per capita PM10 emissions. From the regression coefficients, the elasticity of per capita GDP is -0.335274. Therefore, for every 1% increase in GDP per capita, China's per capita PM10 emissions will be reduced 0.222369%. China's per capita GDP is increasingly developed, and China's per capita PM10 emissions will be increasingly reduced, and the per capita PM10 emission reduction rate is significantly lower than the per capita GDP growth rate.
In the short term, the per capita GDP with one period lag has a negative promotion effect on the per capita PM10 emission change in this period. However, the lag period of per capita GDP has a positive promoting effect on the change of per capita PM10 emissions in this period. Error correction termε t−1 pulls the nonequilibrium state back into equilibrium at a speed of -0.097537. In order to raise awareness of environmental protection, local governments should abandon the extensive economic model of "first pollution, then treatment" in their economic construction. Local governments should adhere to preventive and restrictive economic development. For areas which have already been polluted, timely pollution treatment should be carried out to promote economic development.
